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Content Determination of Chlorogenic Acid, Protocatechuic Acid and Total Phenolics in Chaenomeles sinersis
from Different Areas

HAN Yu, YANG Mo, XIE Xiao-mei, CHENG Jing-jing, WANG Jian (School of Pharmacy, Anhui University of
Traditional Chinese Medicine/Anhui Key Laboratory of Modernized Chinese Material/Anhui “115” Xin’an Medi-
cal Research & Development Innovation Team, Hefei 230012, China)

ABSTRACT OBIJECTIVE: To establish a method for the content determination of chlorogenic acid, protocatechuic acid and total
phenolics in Chaenomeles sinensis, compare the content of total phenolics and 2 phenolic acids from different areas. METHODS:
Wavelength switching HPLC method was conducted to determine the chlorogenic acid and protocatechuic acid. The column was
Shim-pack CLC-ODS(M) with the mobile phase of acetonitrile -0.1% phoephoric acid (15:85, F/V), the detection wavelength was
259 nm (for protocatechuic acid) and 325 nm (for chlorogenic acid) and the switching time was 14 min. With the index of proto-
catechuic acid, Folin-Ciocalteau colorimetric method was conducted to determine the total phenolics. RESULTS: The 2 methods of
quantitative analysis showed that the precision, repeatability, recoveries and standard curves were all validated by methodology.
The mass fraction of total phenolics was 0.87%-3.77% with the average of 2.16% ; the chlorogenic acid was 0.053%-0.387% with
the average of 0.192% and the protocatechuic acid was 0.024%-0.541% with the average of 0.087% . The order of total phenolics
content in C. sinensis from different areas was Yunnan>Anhui Xuancheng>Sichuan>>Hubei and the order of total amount of chlo-
rogenic acid and protocatechuic acid from different areas was the same as the total phenolics. There were differences among the con-
tents of C. sinensis from different areas, however, the positive correlation was found between the content of total phenolics and the
total amount of chlorogenic acid and protocatechuic acid with the pearson correlation coefficient of 0.719 (P<<0.01).CONCLU-
SIONS: The established method is simple, accurate and reproducible and can be used for the content determination of chlorogenic
acid, protocatechuic acid and total phenolics in chaenomelis fructus.

KEYWORDS Chaenomeles sinensis; Chlorogenic acid; Protocatechuic acid; Total phenolics; HPLC; Wavelength switching; Fo-
lin-Ciocalteau method

2RI S48 AR, Ry 35 B A T S8 il 40 W A 1 A . ARREAAPER 2 S g, Yy
Chaenomeles speciosa(Sweet)Nakai i) T 15T AR5 7 Z W — I A TR RN W 28 A=) . Bt
FLRUE IR BT LT e e A~ R A5, AR R L E AR Z BRI TESUEAL BUE | BR O LB 55 22 5 TG R Y
A FEG I < [ RS TR (No.20 1 1BAT04B06) 5 24 PERITR N L R AR . 1
ﬁﬁ%f*}}ilé‘wk\ﬂ‘”‘;ﬁﬁ*l:ﬁg(NfKJ2012:T88) ' T H FirfE 0L 25 AR N2 Iy 8 RGBT I8 . A S 3 U
e e AARLEBIFON H (No. A _ _ DI 3 OB €335 (HPLC) 15l Folin-Ciocalteau Ft 2,72 Xif
i L AFFE A . WS ) AP 2SR 34T . E-mail : 89hanyu@si- . N N o
racom R P 1 7 AT o L 26 A e
o tE,LE :0551-68129153 o E—ma11:x1ex1a0me19401@s1na.com JoF AR A ) AP S (RS (AR L IR LR BE 5T 5 9T A A

hEZE 2015 FE e HE 48 China Pharmacy 2015 Vol. 26 No. 24 - 3399 -



1 #E
1.1 Iuss

1260 B HPLC Y, 4 —JCH RS A s Ff 4% FEIRAE |
T MESAG I % AT ChemStation ik T4k (S Agilent 2y
7)) 3 T56MC S HP AT WLAF SO BETT (i 3 B 228 A PR
23] s BP221D B H K F- (1 [ Sartorius 24 1] ) ; KQ-250DB
RO PR D vE e (R L 8 75 A A PR FD ) 5 Milli-Q 512
B2 W27k 4% (3& [ Millipore A ) .
1.2 K

23 JEURR ) R (b5 £ 110753-200413) | J5E L 2% R ) R
(H#E*5 : 110809-200604 ) Fil ¥ £ F # %F it & (L5 : 110831-
200302 ) 34 ph [ B 5 24 R A T B SRt 5 S il
R RS Ry 4Bl KON B ALK
1.3 Z4#t

ARTREG 77 o SO A M PR L3R 1, BT AE i b B
R F AR T P Y 0 5 PR W) W A i 5 C. speciosa
(Sweet) Nakai (RS2, FIRTRIEE , 20 80 B i 1R G5,

F1 AKINZGH =il

Tab 1 The different habitats and collected areas of C. sinen-

Sis
e [ FE M AR R
1 FRAEI BT MK B R 2013.07
2 TRAERT BT M X I 2013.07
3 THAEIT R M R 2013.07
4 TRAEIN M X 2013.07
5 TR EI HRTENX NS 2013.07
6 TR HhEMXE 2013.07
7 CRAEW EE MR L 2013.07
8 il 2N 2013.04
9 Bl SN 2013.06
10 s BT 2013.06
i uylleA Ml 2013.02
12 )i 2N 2013.03
13 EHE L 2013.04
14 THA MMl 2013.03
15 N 25T 2013.02
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Fig1l HPLC chromatograms

A reference; B.C. sinensis from Xuancheng (No.6) ; C.C. sinensis Yun-
nan(No.13) ; D.chaenomelis fructus from Sichuan(No.11); E.C. sinensis
from Hubei(No.8) ; 1.protocatechuic acid; 2.chlorogenic acid
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Fig 2 UV spectrum

A.protocatechuic acid; B.chlorogenic acid; C.compound with the same
retention time as protocatechuic acid; D.compound with the same
retention time as chlorogenic acid
2.1.9 kRIS R A2 R AR
(4’5 6)0.5 g, K BFRE , 43 BITER A — 2 &= 1 J5 LS R AN
S I R % B  , H U 2,137 TR J ik ) A B VR, TR
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Tab 2 Results of recovery test of protocatechuic acid and

chlorogenic acid (n=6)

R TR HRE AR, WA, MERK ESMEE  RSD,

I g i, mg mg mg %, % e, % %

5L 04949 01350 01130 0243 95.58 99.22 304
05007 01366 01130 0245 95.93

1

05010 01368 0.1130 0254 103.72
1
Bl

04825 01317 0.1130 0.244 99.38

04785 01306 0.1130 0.245 101.24

04785 01306 0.1130 0.243 9947
SRR 04949 1.698 0 2.1400 3830 99.63 101.32 1.57

0.5007 17170 2.1400 3.940 103.88

0.5010 1.7180 2.1400 3910 10243

04825 1.6550 2.1400 3820 101.17

0478 5 1.6410 2.1400 3.800 100.89

0478 5 1.6410 2.1400 3780 99.95
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Fig 3 Absorption spectra
L.gallic acid; 2.protocatechuic acid; 3.test sample of C. sinensis(No. 3) ;
4.chlorogenic acid
224 HMERRFEH FEBE 221700 FLZRIRXT B
W 0.1.0.2,04,06,0.8,1.0 ml, & F 25 ml & i 4, I
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TIRE DR 25 R LR 3.
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*3 BEHMERKRRIER (n=06)
Tab 3 Result of recovery test of total phenolics(n=6)

WEE.  GRR RN WEL WEER  TAREA K.
mg S, mg AR, mg mg £,% W%, % %
51.70 1267 1276 2490 95.85
49.20 1.205 1.276 2460 98.35
49.50 1213 1.276 2450 96.94

96.94 1.3
5470 1340 1276 2.560 95.61
5296 1.298 1276 2530 96.56
49.20 1.205 1.276 2460 98.35

2.3 ARFHARHEEH FRBEMFEILZROSENELS
R

OASTA] 7 A TR i 250 e, 2. 1.107 350 F 7 ikl g
JE LSRR FNSRIGRR & 1 , P 2.2.97 WU Jy A0 2 S B 1% 1

RN R4,
F4 TEFHANHRE FEBRNEILFZBOSENELS
B(n=2,%)

Tab 4 Mass fractions of total phenolics, chlorogenic acid
and protocatechuic acid in C. sinensis from different
areas(n=2, %)

b5 B BRI R)UKR BIFE R LER
I 226 0.214 0.029°5 0.244
2 222 0.198 0.0313 0.229
3 236 0.291 0.0300 0.321
4 23 0317 0.0237 0.341
5 212 0.204 0.0257 0.230
6 270 0315 0.0288 0.344
7 265 0.387 0.0308 0418
8 191 0.145 0.0289 0.174
9 0.87 0.115 0.041'6 0.157
10 1.06 0.114 0.0391 0.153
11 170 0.077 0.270 6 (.348
12 1.63 0.075 0.0273 0.102
13 3n 0.033 0.5412 0.594
14 3.60 0.222 0.0531 0275
15 128 0.147 0.105 8 (.253
3 g
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SRIARTIESE T B A B A
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FEHAIEE A B R 25
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Analysis of the Content of Water-soluble Proteins in Euryale ferox from Different Regions

CHEN Rong', CHEN Wei*, WU Qi-nan’(1.Suzhou Institute for Food and Drug Control, Jiangsu Suzhou 215104,
China; 2.Suzhou Hospital of Traditional Chinese Medicine, Jiangsu Suzhou 215009, China; 3.School of Pharma-
cy, Nanjing University of Chinese Medicine, Nanjing 210046, China)

ABSTRACT OBJECTIVE: To analyze the content of water-soluble proteins in Euryale ferox from different regions. METHODS:
The water-soluble proteins in E. ferox were extracted by cryogenic grinding. With the reference of bovine albumin, Coomassie bril-
liant blue G-250 was used for coloration, visible spectrophotometry was conducted to determine the content of water-soluble pro-
teins in E. ferox from different regions and clustering analysis was used to analyze the results. RESULTS: The linear range of bo-
vine albumin was 0.005 01-0.150 3 mg/ml(»=0.999 2) with the average recovery of 98.95% (RSD=1.76% ,n=6).RSDs of preci-
sion, stability and reproducibility tests were no more than 2.04%. The average value of content of water-soluble proteins in samples
was 0.457 7 mg/g. Cluster analysis showed that the content of water-soluble proteins in E. ferox from Yangtze River basin was high-
er, followed by the southward and the northward was the least. CONCLUSIONS: The method is simple, reliable and reproducible,
and suitable for the content determination of water-soluble proteins in E. ferox.

KEYWORDS Euryale ferox; Water-soluble proteins; Content determination; Coomassie brilliant blue method
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